Antigen-based immunotherapy drives the precocious development of autoimmunity.
During the development of type I diabetes mellitus in nonobese diabetic (NOD) mice, T cell autoimmunity gradually spreads among beta cell Ags. Little is known about how autoantigen-based immunotherapies affect this spreading hierarchy. We treated newborn NOD mice with different autoantigenic beta cell peptides (in adjuvant) and characterized their T cell responses at 4 wk of age, when autoimmunity is usually just beginning to arise to a few beta cell Ag determinants. Surprisingly, we found that regardless of whether an early, or late target determinant was administered, autoimmunity had already arisen to all tested beta cell autoantigen determinants, far in advance of when autoimmunity would have naturally arisen to these determinants. Thus, rather than limiting the loss of self-tolerance, immunotherapy caused the natural spreading hierarchy to be bypassed and autoreactivities to develop precociously. Evidently, young NOD mice have a broad array of beta cell-reactive T cells whose activation/expansion can occur rapidly after treatment with a single beta cell autoantigen. Notably, the precocious autoreactivities were Th2 type, with the exception that a burst of precocious Th1 responses was also induced to the injected autoantigen and there were always some Th1 responses to glutamic acid decarboxylase. Similarly treated type 1 diabetes mellitus-resistant mouse strains developed Th2 responses only to the injected Ag. Thus, autoantigen administration can induce a cascade of autoimmune responses in healthy (preautoimmune) mice that are merely genetically susceptible to spontaneous autoimmune disease. Such phenomena have not been observed in experimental autoimmune disease models and may have important clinical implications.